Effect of fatty acids on the proliferation of concanavalin A-stimulated rat lymph node lymphocytes.
1. The effect of a range of fatty acids upon concanavalin A-stimulated [3H]thymidine incorporation into rat lymphocytes was investigated. 2. All fatty acids tested inhibited the response to mitogen but the extent of the inhibition was dependent upon the fatty acid concentration used, the time of addition of fatty acid and the duration of exposure of the cells to fatty acid. 3. All fatty acids were inhibitory at concentrations of 50 microM or above; at lower concentrations some were inhibitory and some were stimulatory. Above 50 microM the inhibitory effect was concentration dependent; the greater the fatty acid concentration, the greater the inhibition. 4. The longer the lymphocytes were exposed to the fatty acid the greater was the inhibitory effect. This was true if the fatty acids were added at the same time as the mitogenic stimulus or if they were added before or after the stimulus. Some fatty acids maintained their inhibitory effect when added 24 or 48 hr after the mitogenic stimulus. 5. Generally unsaturated fatty acids were more inhibitory than saturated fatty acids; the greatest inhibition of proliferation was caused by eicosapentaenoate and arachidonate and the least inhibition by myristate and palmitate. 6. Inhibition was greater in the absence of serum. 7. Inhibition by unsaturated fatty acids could be partially or totally relieved by addition in combination with myristate or palmitate, suggesting that the inhibitory effect of fatty acids may be due to alteration of membrane fluidity caused by an imbalance of fatty acids presented to the cells. 8. PGE2 levels were similar in the medium of cells grown in the presence of fatty acids with varying inhibitory effects, indicating that PGE2 production is not the sole mechanism of suppression of the proliferative response. 9. Although the mechanism by which fatty acids exert their effect remains to be determined, these results indicate that lymphocyte proliferation and so an immune response could be influenced by dietary lipid manipulation.